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(57) PecjDepaT: 

PeaKTop npeAHa3HaneH Ann npoBeAeHUFi 

3K30TepMMHeCKMX KaTan HTUHQCKHX peaKL^MM. 

BKnroHaeT Kopnyc c moKaMM, py\v\u\a c 
ycTpowcTBaMU Ann BBOAa napoB cbipbn m 
BbiBOAa npoAYKTa, cnon KaTann3aTopa n 
cpeACTBa OTBOfla Tenna peaKL^Hki, BbinoriHeHHbie 
b bma© pacnpeAenniOLAUX ycTpoPicTB Ann 
noAa^M oxnaxcAaKDLnero ra3a n KOHBeKTHBHbix 
TennoooMeHHHKOB. Macca KaTann3aTopa b 
ciwe>KHbix cnonx B03pacTaeT b 1 ,2-2 pa3a. 
Ka>KAbiw Tennoo6ivieHHMK pacnono>KeH b 
cy>KeHnn CBo6oAHoro ceneHun peaKTopa, 

06pa30BaHH0M nOBepXHOCTflMM CfraCOHHblX 

BCTaBOK b Kopnyce peaKTopa. Ka>KAoe 
pacnpeAennHDLi^ee ycTpoficTBO pacnono>KeHO 
nOA CjDaCOHHOtl BCTaBKOW b 30He pacLiinpeHMfl 
CBo6oAHoro ceneHMn peaKTopa. Cnocoo" paooTbi 
peaKTopa 3aKnioHaeTCfl b KOHBepcun HarpeToro 
AO TeivinepaTypbi KOHBepcun cbipbn b 
noivieLi^eHHbix Ha ra3onpoHMi^aeivibie 

neperopoAKH cnonx KaTann3aTopa c 
nonyneHneM peaKunoHHoro noTOKa, ero 
oxn a>KA@ hum Me>KAy en on mm KaTanM3aTopa c 
noMoinbHD cpeACTB OTBOAa Tenna. TeivinepaTypy 
noTOKa Ha BbixoAe M3 cnon KaTariM3aTopa 
noAaepxuBawDT OAWHaKOBofi no Bceiviy peaKTopy 
c nepenaAOM Me>KAy bxoaom ia BbixoAOM He 
oonee 40 °C. KoHTpoiib 3a axTHBHOCTbio 
KaTariM3aTopa ocymecTBJifliOT no BennnixiHe 
nepenaAa TeivinepaTypbi peaKi^noHHoro noTOKa 
Ha BXOAe b enow KaTariM3aTopa n Ha BbixoAe H3 
cnon. ripn CHMxeHnn BeriMHUHbi nepenaAa 
TewinepaTyp yBenwHMBaioT TeivinepaTypy noTOKa 
Ha BxoAe b cjiom KaTanw3aTopa nyTeM 
yMeHbLueHLin oxna>KAeHMfl noTOKa Me>Kfly 



cnonMM KaTariM3aTopa c noMOLUbio cpeACTB 
OTBOAa Tenna, mcxoaa H3 ycnoBMn nocTonHHOM 
cyiviiviapHOM aKTMBHOCTH cnoeB KaTanM3aTopa. 
TaKMM o6pa30M ooecneHHBaeTcn 
HHTeHcnc|DMKai4Mn KOHBeKTMBHoro Tennoo6ivieHa 
m noBbiwaeTCfl CTa6nnbHOCTb paooTbi peaKTopa. 
2 c. m 4 3.n. dp-nb\, 4 nn. 
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(57) Abstract: 

FIELD: performing exothermic catalytic 
reactions. SUBSTANCE: proposed reactor has 
housing with hatches and bottom provided 
with units for inlet of raw material vapor 
and discharge of product, layers of catalyst 
and units for removal of heat of reaction 
made in form of distributors for feeding 
cooling gas and convective heat exchangers. 
Mass of catalyst in adjacent layers 
increases by 1 .2-2 times. Each heat 
exchanger is located in constriction of free 
section of reactor formed by surfaces of 
shaped inserts in reactor housing. Each 
distributor is located under shaped insert 
in zone of widening free section of reactor. 
Method of operation of reactor consists in 
conversion of raw material heated to 
conversion temperature in layers of catalyst 
laid on gas-permeable partitions, thus 
obtaining reaction flow and cooling by means 
of heat-removing units. Temperature at 
catalyst layer outlet is maintained at 
constant level and differential between 
inlet and outlet temperature shall not 
exceed 40 C. Activity of catalyst is checked 
by differential of inlet and outlet 
temperatures. In case of reduction of 
temperature differential, inlet temperature 
of flow is increased by reduction of cooling 
between catalyst layers in order to maintain 



constant temperature. EFFECT: 

intensification of heat exchange; enhanced 
operational stability of reactor. 6 cl, 4 dwg 
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KaTannTHHecKne npou,eccbi, npoTeKatomne c 
6ojibLUHM aflwa6aTMHecKHM M3MeHeHneM 
TeMnepaTypbi peaKU,MOHHon CMecu, npoBOA^T b 
nonoMHbix (ceKL^MHupoBaHHbix) peaKTopax, 

BbinOJIHeHHblX B BMfle KOJIOHH, BHyTpH KOTOpblX 

Ha peiueTMaTbix noriKax noMem,aHDT KaTariM3aTop 
m Me>KAy cnoaMU KaTann3aTopa pa3MeunaioT 
cpeACTBa oxna>KfleHHfl v\nv\ HarpeBaHMfl 

peaKUMOHHOM CMeCM. 

PeaKTop Anfl ocyLnecTBnei-Mfl 

3K30T8pMMHeCKHX peaKU,MM MO>KeT BKJIKJHaTb 

Tennoo£>MeHHHKH Arm oxna>KAeHMH 
peaKL4MOHHoro noTOKa Me>Kfly cnoaMM 
KaTann3aTopa ("CnpaBOHHMK Hec^TexuMMKa", 
pefl. OropoAHUKOB C.K. Jl.: Xmmma, t.1, c. 
130, 1978 r. ). M3MeHeHne TeMnepaTypbi 
peaKi^MOHHoro noTOKa b TaKOM peaKTope mo>kho 
ocyu^ecTBriflTb, perynnpys pacxoA 
TennoHOCMTerifl nepe3 Tennoo6ivieHHMK nnn ero 
TeMnepaTypy. HeAOCTaTKaMM TaKoro cnocooa 
npoBeAeHMiR 3K30TepMMHecKHX peaKu.MM' 
^Bn^fOTC^ 6onbLuafl noBepxHOCTb 
Tennoo^MeHHUKOB m BbicoKaa MHepi4i/ifl 
ncnonb3yeMoro cnocoGa Tennoo6MeHa. 

Han6oree 6jih3khm TexHUMecKMM peiueHneM 
nBnnercn peaKTop Ana npoBeAeHHfl 
3K30TepMHHecKnx KaTannTMHecKMX peaKu,kifl, 
BKnfOHajoLL^wPi Kopnyc c n\OKaM\A, BepxHee AHMii^e 
c ycTpowcTBOM Ana BBOfla napoB cbipbs, HH>KHee 
AHHU46 c ycTpoficTBOM aha BbiBOAa npoAyKTa, a 
TaioKe pacnojio>KeHHbie no BbicoTe peaKTopa 
enow KaTajiM3aTopa, noMemeHHbie Ha 
ra3onpoHMi4aeivibie neperopoAKH n 

B03pacTaK3LL\ne no Macce CBepxy bhh3, h 
pacnono>KeHHbie Me>KAy cjioamh KaTariM3aTopa 
cpeACTBa OTBOAa Tenna peaKi^nn b BkiAe 
pacnpeAenfliouiMX ycTpoMCTB Ana noAani/i 
oxna>KAaK)Lnero ra3a (EP 0771 234 A1 , 
01.02.1996). 

M3 eBponeficKoro naTeHTa 0771234 
M3BecTeH TaioKe cnoco6 paSoTbi peaKTopa atia 
npoBeAeHM^ 3K30TepMHHecKnx KaTannTHHecKnx 

peaKI^MM, 3aKTlK)HafOLAHMCf1 B KOHBepCMM 

HarpeToro p,o TeMnepaTypbi KOHBepcun cbipbfl b 
noMeLi^eHHbix Ha ra3onpoHMU,aeMbie 

neperopoAKH peaKTopa cnoax KaTann3aTopa ; 
Macca KOTopbix B03pacTaeT CBepxy bhm3, c 
nojiyneHneM peaKU,MOHHoro noTOKa, v\ ero 
oxna>KAeHMM Me>KAy cjio^mm KaTariM3aTopa 
nocpeACTBOM cpeACTB OTBOAa Tenna. 

HeAocTaTKOM TaKOM KOHCTpyKU,MM n cnocooa 
paooTbi peaKTopa nEnneicn pa36aBneHne 
cbipbfl, ocooeHHO 3HaHMTeribHoe npn bwcokom 
TennoBOM acfqbeKTe peaKi^nn, HeB03MO>KHOCTb 
o6ecneMeHH?i nocTO^HHOM KOHBepcun cbipbfl, a 
TaioKe HeyAo6cTBO o6cny>KMBaHMfl peaKTopa, 
06yc.no BneHHoe cno>KHocTbK) ero MOHTa>Ka n 
npoc(DMnaKTMKM KaMep oxna>KAeHHfl. 

3aAa^eM npeAnaraeMoro Tex hum ecKO ro 
peujeHMfl flBnaeTca onepaTHBHoe 
perynnpoBaHne TennoBoro pe>KHMa 

3K30TepMHHeCKHX Ka Tan HTM HeCKHX peaKi4MM 6e3 
yKa3aHHbix HeAOCTaTKOB M3BecTHbix cnocoooB h 
oeecneneHne nocTOAHHOM KOHBepcnn cbipbs npn 
M3MeHflJOLneMCfi c Te^eHHeM BpeMeHM 
aKTMBHOCTM KaTann3aTopa. 

TexHH^ecKMe pe3yribTaTbi, o6ecneHMBaeMbie 
coBOKynHOCTbfo npn3HaKOB rpynnbi 

M306peTeHHM 5 3aKnfOHatOTCfl B MHTeHCHC|DMKai4MH 

KOHBeKTMBHoro Tennoo6MeHa, KOTopaa 
npoflBnseTCfl KaK yMeHbweHMe MHepu.nn SToro 
npoi^ecca m no3BormeT yMeHbLUMTb noBepxHOCTb 
Tennoo6MeHa, b yMeHbiueHMM pa36aBneHMfi 
cbipb?i oxna>KAaK)U4MM ra30M npn 

MCnOJ1b30BaHMM npeAnO>KeHHOM KOM6MHaU,MM 
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cpeACTB OTBOAa Tenna, a TaioKe b yBenMHeHMM 
CTa6nnbHOCTM pa6oTbi peaKTopa. 

flflfl npOBeAeHMJR 3K30TepMMHeCKMX 

KaTan MTMHecKMX peaKU,MM npeAnaraeTca 
peaKTop, BKnjoHaHDU4MM Kopnyc c nhOKaMM, 
BepxHee AHML^e c ycTpoMCTBOM Ana BBOAa 
napoB cbipbfl, HM>KHee AHMii^e c ycTpoMCTBOM 
Ana BbiBOAa npoAyKTa, pacnono>KeHHbie no 
BbicoTe peaKTopa cnon KaTanM3aTopa, 
noMeLneHHbie Ha ropM30HTanbHbie 

ra3onpoHML4aeMbie neperopoAKM m 

B03pacTah0LAMe no Macce CBepxy bhm3, m 
pacnono>KeHHbie Me>KAy cnofiMM KaTanM3aTopa 
cpeACTBa OTBOAa Tenna peaKunn, BbinonHeHHbie 
b BMAe pacnpeAenflHDLUMX ycTpoMCTB Ana 
noAaHM oxna>KAafOLAero rasa, m OTnMHafOLAMMca 
TeM, hto Macca KaTanM3aTopa b CMe>KHbix cnoax 
B03pacTaeT b 1 ,2-2 pa3a, cpeACTBa OTBOAa 
Tenna peaKU,MM BKnfo«-iafOT TaioKe KOHBeKTMBHbie 

TennOOGMeHHMKM, Ka>KAblM M3 KOTOpblX 

pacnono>KeH b cy>KeHMM CBo6oAHoro ceneHM^ 
peaKTopa, o6pa30BaHHOM noBepxHOCT^MM 
cjDacoHHbix BeraBOK b Kopnyce peaKTopa, m 
Ka>KAoe pacnpeAenaHDLnee ycTpoMCTBO Ana 
noAaHM oxna>KAafOLAero ra3a pacnonoKeHO noA 

CjDaCOHHOM BCTaBKOM B 30He paCLUMpeHMfl 

CBo6oAHoro ceneHMsq peaKTopa. 

KoHBeKTMBHbiM TennooGMeHHMK BbinonHeH B 
BMAe c"beMHbix ceKU,Mki, o6pa30BaHHbix 
naKeTaMM U-o6pa3Hbix Tpy6. C-beMHbie ceKi4MM 
KOHBeKTMBHoro TennooSMeHHMKa pacnono>KeHbi 
HanpoTUB nioKOB b Kopnyce peaKTopa. 

PacnpeAen^KDLAee ycTpoMCTBO Ana noAaHM 
oxna>KAa^LAero ra3a BbinonHeHO b BMAe 
Tpy6HaToro KonneKTopa c OTBepcTM^MM b 
Tpy6naTbix oneMeHTax, ocm KOTopbix 
pacnono>KeHbi b BepTMKanbHOM nnocKOCTM noA 
yrnoM 5-15° k nnocKOCTM ropM30HTanbHoro 
ceMeHMfl peaKTopa. 

HaA ceKi^MfiMM peaKTopa ycTaHOBneHbi 
pacnpeAennTenbHbie TapenKM. 

HHTeHCMQbMKaU,Mf1 KOHBeKTMBHoro 

Tennooo"MeHa o6ecneHMBaeTCfl yBennneHMeM 
cKopocTM peaKU,MOHHoro noTOKa b cy>KeHMM 
ceneHM^ peaKTopa. Mcnonb30BaHMe ati^ 
oxna>KAeHMfi peaKU,MOHHoro noTOKa np^Moro 
Tennoo^MeHa c xonoAHbiM ra30M no3BonaeT 
6bicTpo M3MeH^Tb TeMnepaTypy peaKU,MOHHoro 
noTOKa, b npeAnoHTMTenbHOM cnynae He bonee 

H6M Ha 5°C. 

YBenM^eHMe Maccbi KaTanM3aTopa b cno^x 
no HanpaBneHMfo ABM>KeHMn cbipbfl b peaKTope 
no3Bon?ieT o6ecneMMTb mx OAMHaKOByjo 

aKTMBHOCTb M CTa^MnbHOCTb B pa3nMHHblX 

ycnoBMflx paGoTbi KaTanM3aTopa: b hm>khmx 
cnoflx ocyu4ecTBnyieTCjR KOHBepcMfl 
pa36aBneHHoro npoAyKTOM cbipbfl. 
YcTaHOBneHO, hto CTa6MnbHOCTb pa6oTbi 
peaKTopa AOCTMraeTca npM B03pacTaHMM Maccbi 
KaTann3aTopa b CMe>KHbix cnosx b 1,2-2 pa3a. 

npMMeHeHMe npeAno>KeHHOM KOM6MHau,MM 
cpeACTB OTBOAa Tenna peaKU,MM b peaKTope 
onucaHHOM KOHCTpyKi4MM o6ecnennBaeT TOHKoe m 
SbiCTpoe perynMpoBaHMe TeMnepaTypbi b cnofix 
KaTann3aTopa. 

npeAnaraeTC^ TaioKe cnoco6 CTa6"nnbHOM 
pa6oTbi peaKTopa, cocTo^meM b o6ecneneHMM 

3aAaHHOM KOHBepCMM Cbipb^, 3aKniOHaK)U4MMC?1 B 

onepaTMBHOM perynMpoBaHMM TennoBoro 
pe>KMMa peaKU,MM c i^enbho oSecneHeHMn 
paBHOMepHOM Ae3aKTMBai_|MM cnoeB 

KaTann3aTopa. 

Cnoco6 paSoTbi peaKTopa Ana npoBeAeHMFi 

3K30TepMMHeCKMX K3TanMTMHeCKMX peaKU,MM 

3ai<nK)HaeTCfi b KOHBepCMM HarpeToro ao 
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TeivinepaTypbi KOHBepcun cbipbfl b noivieineHHbix 
Ha ra3onpoHni4aeivibie neperopoflKM peaKTopa 
cnoflx KaTann3aTopa, Macca KOTopbix 
B03pacTaeT cBepxy bhm3, c nonyneHneM 
peaKi4MOHHoro noTOKa n ero oxna>KfleHMH Me>Kfly 
cnoaivM KaTann3aTopa c noMou^bKD cpeflCTB 
OTBOfla Tenna, n OTJiMMaeTcs TeM, mto Macca 
KaTanM3aTopa b CMe>KHbix cnoax B03pacTaeT b 
1,2-2 pa3a; TeMnepaTypy peaKi^MOHHoro noTOKa 
Ha Bbixofle M3 crofl KaTariM3aTopa 
noAaep>KMBafOT OAMHaKOBOM no Bceiviy peaKTopy 
c nepenaAOM TeivinepaTypbi Me>Kfly bxoaom n 
BbixoAOM He Donee 40°C, KOHTporib 3a 
aKTMBHOCTbio KaTanM3aTopa ocyLi^ecTBJiflioT no 
BennHMHe nepenaAa TeivinepaTypbi 

peaKUMOHHoro noTOKa Ha Bxofle b cnoM 
KaTann3aTopa n Ha BbixoAe M3 cnoa, a npn 
CHMxeHUM BennMUHbi nepenaAa TeivinepaTyp 
yBenuMMBaioT TeMnepaTypy peaKi4MOHHoro 
noTOKa Ha Bxofle b cjiom KaTann3aTopa nyTeivi 
yMeHbLueHME oxjia^eHMfi peaKi_i,noHHoro noTOKa 
Me>KAy cnoflMH KaTann3aTopa c noMOLAbio 
cpeACTB OTBOAa Tenna, BbinonHeHHbix b bha© 
KOHBeKTMBHoro Tennoo6MeHHMKa n 

pacnpeAeriflKDLnero ycTpoMCTBa Ana noAann 
oxna>KAafOLnero ra3a, M3 ycnoBMfl nocTosiHHOM 
cyiviiviapHOM aKTMBHOCTM croeB KaTann3aTopa. 

AKTMBHOCTb KaTanM3aTopa onpeAenaeT 
CTeneHb KOHBepcun cbipbfl m cooTBeTCTByioLnee 
eCi TenrioBbifleneHwe m aAMa6aTnnecKoe 
noBbiLueHkie TeivinepaTypbi peaKi^MOHHOM CMecn. 
CneAOBaTeribHO, nepenaA TeivinepaTypbi 
peaKi4MOHHoro noTOKa Me>KAy bxoaom b crow 
KaTann3aTopa n BbixoAOM M3 cnoa (nepenaA 
TeivinepaTypbi b cnoe) xapaKTepn3yeT TeKymyio 
aKTMBHOCTb KaTanM3aTopa, a cyMMapHbiw 
nepenafl TeivinepaTypbi b cnoax KaTann3aTopa 
xapaKTepn3yeT cyivuviapHyio aKTMBHOCTb 
KaTann3aTopa b peaKTope. nepenafl 
TeivinepaTypbi b cnoe KaTan M3aTopa He 6onee 40 
°C, npeAnoMTHTeribHO okojio 30°C, fiBnaeTCfl 
npneivineivibiivi Ana npoivibiLUJieHHbix npoi^eccoB n 
KOMnpoMMCCHO onpeAenaeT KonnMecTBO cnoeB 
KaTariM3aTopa b peaKTope (o6"beivi peaKTopa), 
yivieHbLJjaHDL^eeca npn yBennHeHMM nepenaAa 
TeivinepaTypbi b cnoe, m cKopocTb Ae3aKTHBau,HM 
KaTann3aTopa, yBenMHMBafoinyKOCH npw gtom. 

PaBHOMepHoe 3aKOKCOBaHne KaTann3aTopa 
cooTBeTCTByeT Han6onee acpcpeKTMBHOiviy ero 
ncnonb30BaHHK) m oGecnennBaeTCfi npn 
OAHHaKOBOM TeivmepaTypHoivi pe>KHMe pa6oTbi 
Ka>KAoro cnos KaTan M3aTopa. to ecTb npM 
OAHHaKOBOM TeivinepaType peaKUMOHHoro noTOKa 
Ha BXOAe b xa>KflbiM cnoM n Ha BbixoAe M3 
Ka>KAoro cnoa KaTanM3aTopa. I~lpn CHMxeHnn 
aKTMBHOCTM KaTanM3aTopa OAHOBpeivieHHO bo 
Bcex cnoflx yBenMHMBaioT TeMnepaTypy 
HarpeBaHMfl cbipbfl, to ecTb TeivinepaTypy Ha 
Bxofle b nepBbiPi cnoM, hto npM HeM3MeHHOM 
oxna>KAeHMM npMBOAMT k noBbiiueHMio 
TeivinepaTypbi no Bceiviy peaKTopy. 

npaKTMHecKM M3-3a pa3Hbix ycnoBMM paooTbi 
cnoeB KaTanM3aTopa mx AesaKTMBai^Mfl 
npoMCXOAMT c pa3HOM CKopocTbio. OKa3anocb s 
hto CTa^MnbHOCTb paooTbi KaTanM3aTopa b 

npOL^eCCe 3K30TepMWHeCKOM KOHBepCMM Cbipbfl 

MoxeT 6biTb yBenMHeHa, ecnM TeivinepaTypHbiM 
pe>KMM cnoeB KaTanM3aTopa perynMpyioT M3 
ycnoBMM HecHM>KeHMfl TeivinepaTypbi 
peaKi^MOHHoro noTOKa Ha BbixoAe M3 cnoa npM 
nepenafle TeivinepaTyp Me>KAy bxoaom m 
BbixoAOM He 6onee 40 °C, M3 ycnoBMSi 
noAAepxaHMa OAMHaKOBOM no peaKTopy 
TeivinepaTypbi peaKi^MOHHoro noTOKa Ha BbixoAe 
M3 anon KaTanM3aTopa, a TaioKe M3 ycnoBMa 
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nocTOAHHOM cyMMapHOM aKTMBHOCTM cnoeB 
KaTanM3aTopa (nocTO^HHoro cyivuviapHoro 
nepenaAa TeivinepaTyp b peaKTope). npM 
HecHM>KaioL^eMca aKTMBHOCTM nepBoro cnoa 
KaTanM3aTopa TeivinepaTypHbiM pe>KMM 
nocneflyioLUMX cnoeB KaTanM3aTopa 

perynMpyioT, M3ivieHfin MHTeHCMBHOCTb 
oxna>KAeHMfl peaKL4MOHHoro noTOKa cpeACTBaivm 
OTBOAa Tenna - KOHBeKTMBHbiM 
Tennoo6ivieHHMKOM v\ oxna>KAaiou4HM ra30M. 

npM CHM>KeHMM aKTMBHOCTM KaTanM3aTOpa B 

KaKOM-nM6o cnoe yivieHbLiiaeTca nepenaA 
TeivinepaTypbi peaKi4MOHHoro noTOKa Me>KAy 
bxoaom m BbixoAOM m ero TeMnepaTypa Ha 

BblXOfle M3 CnOfl. l~lpM 3TOM Ana yBenMHeHMfl 
aKTMBHOCTM KaTanM3aTopa nOBblLUatOT 

TeMnepaTypy peaKi^MOHHoro noTOKa Ha BXOAe b 
cnoM KaTanM3aTopa nocpeACTBOM yMeHbiueHMfl 
oxna>KAeHMfi peaKi^MOHHoro noTOKa, 
BbixoA^mero M3 pacnono>KeHHoro Bbiiue cno^i. 
npn CHM>KeHMM aKTMBHOCTM KaTanM3aTopa B 
nepBOM cnoe yBenMHMBaioT TeMnepaTypy 
HarpeBaHMfl cbipb^i. no Mepe yBenMHeHMfi 
TeMnepaTypbi peaKi^MOHHoro noTOKa (cbipb?i) Ha 
BXOAe b cnoM KaTanM3aTopa yBenMHMBaeTca ero 
KOHBepcM?i, B03pacTaeT TennoBbiAeneHMe m 
TeMnepaTypa peaKi^MOHHoro noTOKa Ha BbixoAe 
M3 cnofl AOCTMraeT npe>KHeM BenMHMHbi m 
B03pacTaeT ao AOCTMxeHMn 3aAaHHoro 
nepenaAa TeMnepaTyp Me>KAy bxoaom m 

BblXOAOM. l/l3MeH^fl MHTeHCMBHOCTb OXna>KAeHMfl 

nonyneHHoro peaKL4MOHHoro noTOKa, perynMpyioT 
TeMnepaTypy peaKi^MOHHoro noTOKa Ha BXOAe b 
cneflyioLUMM cnoM KaTanM3aTopa. 

OnMcaHHbiM cnoco6 pa6oTbi peaKTopa 
no3Bon?ieT oeecneHMTb 3aAaHHyK) KOHBepcMio 
cbipbfi npM paBHOMepHOM AesaKTMBai^MM cnoeB 
KaTanM3aTopa, perynMpya mx TeMnepaTypHbiM 
pe>KMM. l~lpeAno>KeHHa^ KOHCTpyKi^Mfl peaKTopa 
no3BonaeT onepaTMBHO perynMpoBaTb 
TeMnepaTypHbiM pe>KMM ero paSoTbi. 

KoHCTpyKUM?! peaKTopa npeACTaBneHa Ha 
cneAytou^MX nepTe>Kax: cjDMr.1 - o6lhmm bma 
peaKTopa; cJdmt.2 - ce^eHMe A-A peaKTopa (bma 
ceKi^MM Tennoo6MeHHMKa b KaHane cy>KeHMfi 
ceneHMfl peaKTopa); cpMr.3 - ceneHMe B-B 
peaKTopa (bma Tpy6HaToro KonneKTopa); cjDMr.4 
- nonepeHHoe ceneHMe Tpy6naToro aneMeHTa c 
connaMM. 

PeaKTop Ana npoBeAeHM^ 3K30TepMMHecKMX 
KaTan MTMHecKMX peaKi4MM BKmonaeT 

BepTMKanbHbiM TepMOM3onMpoBaHHbiM Kopnyc 1 

C BepXHMM AHMLAeM 2 M yCTpOMCTBOM ATI5R BBOAa 

cbipbfl, BKnioMaioLUMM naTpy6oK 3 m 
pacnpeAenMTenb cbipbeBOM ra30BOM CMecM 4, 
HM>KHee AHMme 5 c ycTpoMCTBOM Ana BblBOAa 
cbipbJR, BKnionaioLnee naTpy6oK 6 m OTBOAnmee 
ycTpoMCTBO 7, HanpMMep, b BMfle nepeBepHyToro 
CTaKaHa c ra3onpoHMuaeMbiMM 

(nepcjDOpMpOBaHHblMM) CTeHKaMM M ahom. 

BHyTpM Kopnyca ropM30HTanbHO pacnono>KeHbi 
ra3onpoHnu,aeMbie neperopoAKM 8, Ha KOTopbie 
noMemeHbi cnoM KaTanM3aTopa 9. CnoM 
KaTan M3aTopa MMeioT pa3Hyio BbicoTy m, 
cooTBeTCTBeHHO, Maccy, B03pacTafomyio CBepxy 
BHM3 B 1 ,2-2 pa3a. Ka>KAbiM cnoM KaTanM3aTopa 
MO>KeT 6biTb orpaHMHeH cnoaMM c(Dapc|DopoBbix 
LuapoB Ana npeAOTBpaLAeHMfi yHoca nacTMU 
KaTanM3aTopa m paBHOMepHoro pacnpefleneHMfl 
ra30Boro noTOKa (Ha cjDMr.1 He noKa3aH). 
3arpy3Ky m Bbirpy3Ky KaTanM3aTopa m LuapoB 
npoM3BOA^T nepe3 HaKnoHHbie Tpy6bi (Ha cf)Mr.1 
He noKa33Hbi). HaA Ka>KAbiM cnoeM 
KaTanM3aTopa Arm paBHOMepHoro 
pacnpeAeneHM^ ra30Boro noTOKa pacnono>KeHa 
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pacnpeflenMTeribHa^ TaperiKa 10. 

rioA ra3onpoHMi4aeMbiMn neperopoAKaMM 
ycTaHOBneHbi cjDacoHHbie BCTaBKM 1 1 , 
o6pa3yK)Lnne b o6"beivie peaKropa KOHc|Dy3opbi 12 
m npoTOMHbie KaHaribi 13, b KOTopbix 

yCTaHOBJieHbl KOHBeKTMBHbie TenJlOOGlVIBHHMKH, 

BbinoriHeHHbie b bma© p?iaob ceKL^Pi 14, 
o6pa30BaHHbix M3 naKeTOB U-oo"pa3Hbix Tpyo". B 
KanecTBe oxna>KAaioLnero areHTa b 
TennooGivieHHUKax b npeflnoHTHTexibHOM cnynae 
ncnojib3yK)T >KHflKoe cbipbe. TopueBbie nacTH 
ceKi^nM 14 CHa6>xeHbi ynnoTHHTeribHbiMM 
nexjiaMU 15, npeflHa3HaHeHHbiMH Ana 
npeAOTBpaLAeHHfl B03HHKH0BeHHfi o~afinacHbix 
ra30Bbix noTOKOB. B obnacTH KOHcf)y3opoB 

peaKI^MOHHblM nOTOK yCKOp^eTC?! M HHTeHCMBHO 

o^AyBaeT ceKi^MM Tennoob~MeHHHKOB, ycKopss 
TennooSMeH. 

□OA KOHBeKTMBHblMH Tennoo6MeHHHi<aMH , B 
30Hax pacujupeHMfl CBo6oAHoro ceneHun 
peaKTopa, ycTaHOBneHbi pacnpeAenn Ten v\ 
oxna>KAaK)Lnero ra3a 16, BbinoriHeHHbie b bha© 
TpyonaToro KonneKTopa, TpyonaTbie aneMeHTbi 
KOToporo 17 i/iMefOT conna 18, Hanpi/iMep, b Bi/ifle 

I^HJIMHApHHeCKHX OTBepCTHM, OCM KOTOpblX 

pacnojio>KeHbi b BepTHKanbHoffi iuiockoctm n 
opueHTupoBaHbi noA yrnoM 5-1 5°C k 
ropn30HTaj~ibHOM nnocKOCTM ceneHMiR Kopnyca, 
hto no3BormeT o6ecneHHTb Typ6yneHTHbiM 
pe>KMM nepeiwieLUMBaHMfi peaKi^woHHoro noTOKa u 
oxna>KAaK)Lnero ra3a. Conna b CMe>KHbix TpyGax 
MoryT 6biTb BbinoxiHeHbi c OTHOCHTenbHbiM 
CMemeHMeM Ha noniuara. 

MoHTa>K m AeMOHTa>K ceKUHM 14 
KOHBeKTMBHbix Tennoo6MeHHHKOB n TpySnaToro 
KonneKTopa 16 ocymecTBnflioT nepe3 jikdkm 19 c 
KpbiLUKaiviM , CHa6>KeHHbiMM y3JiaMH 20 a/ie 
3aKpenneHH?i U-o6"pa3Hbix Tpy6 n KonneKTopoB 
Ana noABOAa v\ OTBOAa TennoHOCMTena. 

TeMnepaTypy b peaKTope KOHTponnpyiOT c 

nOMOLI^btO TepMOAaTHUKOB, yCTaHOBJieHHblX 

nepeA bxoaom b anon KaTariM3aTopa 
(TeivinepaTypa peaKUMOHHoro noTOKa Ha BXOAe b 
enow), b cnoax n nocne BbixoAa M3 cnoeB 
KaTann3aTopa (TeivinepaTypa peaKLiMOHHoro 
noTOKa Ha BbixoAe v\s cnofl). Ha BXOAe b 
peaKTop n Ha BbixoAe H3 peaKTopa, a TaioKe ao 
h nocne Ka>KAoro cnoa KaTann3aTopa 
ycTaHOBneHbi a^thmkh RaBneuwn rasa, hto 
no3BonaeT onpeAen^Tb 33KOKCOBaHne 
KaTann3aTopa no pocTy flaBneHi/m b cnoe. 

CbipbeByio ciwecb HarpeBaioT ao 
TeiwnepaTypbi peaKi4nn, HanpaBnaioT b peaKTop 
nepe3 naTpy6oK 3 h pacnpeAennTenb cbipbeBofi 
ra30BoCi CMecM 4, OHa npoxoAMT 
pacnpeAennTenbHyno Tapeni<y 10, Ha KOTopow 
nponcxoAUT BbipaBHUBaHne ckopoctm noTOKa no 
ceneHMfo peaKTopa, n nocTynaeT b enow 
KaTann3aTopa, rAe ocymecTBnfieTCfi 
KaTannTunecKoe npeBpameHne xota 6bi nacTM 
cbipba. rionyHeHHbiM peaKUMOHHbiw noTOK, 
co Ae p>Ka L14 m m npoAyKTbi peaKL^nn, nocTynaeT b 
KOHcf)y3op 12, rAe CKopocTb noTOKa 
noBbiLuaeTca. flanee peaKuwoHHbifi noTOK 
nocTynaeT b npoTOHHbifi KaHan 13 m, o6TeKaa 
Tennoo6MeHHbie noBepxHOCTH ceKuyiiA 
KOHBeKTMBHoro Tennooo~MeHHHKa 14, 
oxna>KAaeTCfl . [As npoTOHHoro KaHana 
peaKi^MOHHbiM noTOK nocTynaeT b oGnacTb 
pacLunpeHUfl CBo6oAHoro ceneHi/m peaKTopa, 
rAe, pacLunpflflCb, AononHMTenbHO oxna>KAaeTcn 
npn HHTeHCHBHOM CMeujeHnn c oxna>KAaK)LHHM 
ra30M, CTpyi/i KOToporo MCTeKafOT H3 conen 
TpyGnaToro KonneKTopa 1 6 HaBCTpeny 
peaKL^OHHOMy noTOKy. B KanecTBe 
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oxna>KAaioLi4ero ra3a MO>t<eT 6biTb ncnonb30BaH 
xonoAHbiCi peu,HKn, BbiAeneHHbiM v\s noTOKa 
npoAyKTOB b 30He pa3AeneHna. Oxna>«AeHHbiM 
peaKi^MOHHbM noTOK nocTynaeT Ha 
pacnpeAennTenbHyio Tapeni<y 10 nepeA 
cneAywiUMM cnoeM KaTann3aTopa v\ Aariee, KaK 
onucaHO BbiLue. PeaKi^noHHbiCi noTOK H3 
nocneAHero cnoa KaTann3aTopa BbiBOA^T v\s 
peaKTopa nepe3 OTBOAflLi^ee ycTpoPicTBO 7 n 
naTpy6oK 6 m nonyHeHHbiti noTOK npoAyKTOB 
HanpaBnafOT Ha pa3AeneHne b 30Hy 
pa3AeneHna. 

B KanecTBe xnaAareHTa b ceKi4M^x 

KOHBeKTHBHblX TennOO^IVieHHUKOB MO>KeT 0~blTb 

ncnonb30BaHO xonoAHoe cbipbe, b KanecTBe 
oxna>KAaioLL^ero ra3a - xonoAHbiM pei^MKn, 
BbiAeneHHbiCi \as noTOKa npoAyKTOB b 30He 
pa3AeneHna. PacxoA xnaAareHTa b ceKi^Mflx 
TennooGivieHHMKOB n pacxoA oxna>KAafOLnero 
ra3a, nocTynaraLuero b peaKTop, perynnpyfOT 
nocpeACTBOM 3anopHOM apMaTypbi, 

ycTaHOBneHHOM Ha bxoahnx nMHM^x 
Tennoo6ivieHHMKOB n TpyonaTbix KonneKTopoB, 
Ha ocHOBaHnn TeKyu^nx noKa3aHMM a^ithukob 
TeivinepaTypbi m AasneHMfl - TepMonap m 

MaHOMeTpOB. 

ripn pa6oTe peaKTopa b aBTOMaTunecKOM 
pe>KHMe cumanbi ot Asth mkob, 
nponopunoHanbHbie TeKymuM 3HaHeHHflM 
M3MepfleMbix napaivieTpoB, o6pa6aTbiBafOTC5i b 
3BM, KOTopaa no 3aAaHHOMy anropkiTMy 
cjDopMnpyeT ynpaBnsifOLHne cumanbi Ha npuBOAbi 
ncnonHHTenbHbix MexaHH3MOB sanopHOM 
apMaTypbi, KOTopbie M3MeH?iK)T pacxoA 
oxna>KAaioLi4nx areHTOB b Tennoo6ivieHHMKax m 
Tpy6naTbix KonneKTopax. 

B peaKTope, ycTpoi?icTBO KOToporo noKa3aHO 
Ha cfcnr.1-4, c BHyTpeHHMM A^aivieTpoM 2,7 m m 

BblCOTOM KOHCTpyKTHBHblX 30H 13 M, 

ocyLAecTBnafOT 3K30TepMHHecKyio peaKi^nfo 
onnroMepn3ai4MM onecjDHHCOAep>KaLAero ra3a 
cneAyHDLnero cocTaBa, Mac.%: H 2 S 0,5, H 2 0,5, 
CH 4 0,7, C 2 H 6 0,9, C 3 H 8 14,6, C 3 H 6 8,9, 
C 4H10 59,5, C4H8 14,4. Mcnonb3yiOT 
KaTann3aTop, coAep^au^Mki 65 Mac.% i^eonnTa 
HI_(BM (Si0 2 /AI 2 0 3 =41 Monb/Monb, 0,15 Mac.% 
Na 2 0) m 35 Mac.% Al 2 0 3 . 

Macca cnoeB KaTannsaTopa b peaKTope 
B03pacTaeT CBepxy bhm3 b OTHOineHnn 1: 1,32: 
1,53:2,48 m cocTaBnaeT 60 tohh. Me>KAy 
coceAHMMM cnosMM KaTann3aTopa BCTpoeHbi Tpn 
nyHKa Tennoo6MeHHMKOB BbicoTofi 600 mm m 
AnaMeTpoM 800 mm M3 TpySoK Hep>KaBeiOLneM 
CTann AnaMeTpoM 20 mm c TonmnHOW CTeHOK 2 
mm m Tpy6naTbiCi KonneKTop Ana noAa^M 
oxna^aioLJ^ero ra3a. Oxnawj\a\ou\\AV\ tas HMeeT 
cneAyJOLi^MM cocTaB, Mac. %: C 2 H 6 0,1, 
C 3 H 8 15,9, C 4 H 10 80,0. B KanecTBe 
xnaAareHTa b KOHBeKTHBHbix Tennoo^MeHHMKax 
ncnonb3yfOT HacbiLneHHbM boa^hom nap 1,6 
Mlla. PacxoA napa nepe3 Ka>KAbiM nynoK 
Tennoo6MeHHMKa He npeBbiujaeT 100 T/nac. fln?i 
M3MeHeHM^ oxna>KfleHMfl peaKi^MOHHoro noTOKa b 
SOHe KOHBeKTMBHblX Tennoo6MeHHMKOB 

M3MeHflK3T pacxoA xnaAareHTa, npi^neM 
3aAaHH3Fi TeMnepaTypa peaKi^noHHoro noTOKa 
Ha BbixoAe H3 3jov\ 3QHbi ycTaHaBnuBaeTca 
nepe3 5-15 MMHyT. TaKoe xe M3MeHeHMe 
oxna>KAeHH?i peaKi4HOHHoro noTOKa AOCTwraeTca 
npn M3MeHeHMM pacxoAa oxn a>KAa m e ro ra3a 
sa HecKonbKO asc^tkob ceKyHA 3aTeM noAana 
oxna>KAaioLnero ra3a nepe3 TpyGnaTbiM 
KonneKTop MO>KeT B03Bpau4aTbca k npe>KHeMy 
3HaneHMfo no Mepe AOCTHxeHna Tpe6yeMofi 
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HHTeHCHBHOCTM kohbsktub hoto Tennoo6MeHa. 

B peaKTop HanpaBJiflKDT 148,3 T/nac cbipbs, 
HarpeToro flo 320 °C. B Ka>KflOM cnoe 
KaTann3aTopa npeBpamaeTCH okojio 24% 
onecjDHHOB, coAepxaLnnxcfl b cbipbe, 
ooecneHMBafl aAna6aTnnecKHM HarpeB 
peaKi4MOHHoro noTOKa flo 345°C, hto 
cooTBeTCTByeT cyMMapHOMy nepenafly 
TeMnepaTypbi no cno^M 100°C npi/i KOHBepcun 
cbipba okojio 96%. Pacxo,q BOAflHoro napa 
nepes Tennoo6MeHHMKi/i Me>KAy cnoflMW 
KaTanixi3aTopa cocTaBnaeT okojio 94,5 T/nac m 
no3BonfieT oxjia>KAaTb peaKU,MOHHbiM iiotok Ha 
22 °C, pacxofl oxna>KAaHDLJ4ero ra3a nepe3 
TpyonaTbitf KonneKTop cociaBrmeT 1,1 T/nac m 
no3BonaeT oxna>KAaTb peaKi^MOHHbiPi noTOK 
nocne Tennooo~MeHHi/iKOB Ha 3°C. CTa6mibHyto 
aKTMBHOCTb KaTann3aTopa b peaKTope 
noAAepxuBaHDT, perynnpy5R aKTMBHOCTb 
KaTanM3aTopa b cnosx onucaHHbiM Bbiiue 
cnoco6oM, M3MeH3fl TeMnepaTypy peaKunoHHoro 
noTOKa nocpeACTBOM oxna>KAaK)LHHX cpeACTB, 
pa3MemeHHbix Me>KAy cjiosrmm KaTann3aTopa. 
Pe3yribTaTbi H3MepeHMfl TeivinepaTypbi 
peaKUMOHHoro noTOKa Ha BbixoAe us onoeB 
KaTann3aTopa Ha npoTfi>KeHne 18 cyTOK 
noKa3biBaHDT, hto KoneGaHHfl stord noKa3aTena 
He npeBbiLuajiM 2°C npn KOHBepcun onecjuiiHOB 
94-96%. npn perynnpoBaHMH aKTMBHOCTH 
KaTann3aTopa b peaKTope TonbKO H3MeHeHneM 
TeivinepaTypbi HarpeBa cbipbfl nepe3 16 cyTOK 
KOHBepcua onecjDHHOB CHH3nnacb c 96 ao 87% n 
npoAonxana 6bicTpo CHUxaTbca. TaKHM 
o6pa30M, onucaHHbiM cnocoo" npoBefleHUfi 
KaTannTMHecKoro npoi^ecca no3Bonnn 

yBeriMHMTb CpOK CTa6HJ1bHOM 3KTMBHOCTH 

KaTani/i3aTopa. 

cDopwiyna M3o6peTeHi/m: 

1 . PeaKTop a^a npoBeAeHMfl 
3K30TepiviMHecKnx KaTan UTi/inecKHX peaKLjuCi, 
BKnioHaioLUMCi Kopnyc c nioKaivin, BepxHee AHMiu.e 
c ycTpoMCTBOM fljifl BBOfla napoB cbipbq, HM>KHee 
AHMLi^e c ycTpoPicTBOM Ana BbiBOAa npoAyKTa 3 
pacnono>KeHHbie no BbicoTe peaKTopa enow 
KaTann3aTopa, noMemeHHbie Ha 

ropM30HTaribHbie rasonpoHHLjaeMbie 
neperopoAKH v\ BospaoraioLAHe no Macce CBepxy 
bhh3, n pacnono>KeHHbie Me>KAy cjiohmh 
KaTann3aTopa cpeACTBa OTBOAa Tenna peaKLjHH, 
BbinoriHeHHbie b bha© pacnpeAenflioLAHX 
ycTpoMCTB Arm noAann oxna>i<Aaiomero ra3a 3 
OTJiwHaioLLJ.HMCfl TeM, hto Macca KaTann3aTopa b 
civie>KHbix cnoax B03pacTaeT b 1 ,2-2 pa3a, 
cpeACTBa OTBOAa Tenna peaKi^MM BKnioHafOT 

TaiOKe KOHBeKTMBHbie TenJlOOSlVieHHUKM, Ka>KAblki 

M3 KOTopbix pacnorio>KeH b cyweHMH CBo6oAHoro 
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ceneHna peaKTopa, o6pa30BaHHOM 
noBepxHocTAMM cjDacoHHbix BCTaBOK b Kopnyce 
peaKTopa, a Ka>KAoe pacnpeAenflHDm,ee 
ycTpoPicTBO Ana noAann oxnax^aiomero ra3a 
pacnono>KeHO noA qbacoHHofi BCTaBKofi b 30He 
pacLunpeHMfl CBo6oAHoro ce^ei-ma peaKTopa. 

2. PeaKTop no n 1, OTnuHaioLUMMCfl TeM, hto 
KOHBeKTHBHblH Tennooo"MeHHHK BbinOJIHeH B 
BMAe c-beiviHbix ceKU,i/M, o6"pa30BaHHbix 
naKeTaivin U-o6pa3Hbix Tpy6. 

3. PeaKTop no n.2, OTnuHatou^nMCfl TeM, hto 

C-beMHbie CeKU.HH KOHBeKTMBHOrO 

Tennoo^ivieHHMKa pacnono>KeHbi HanpoTMB 
jiKJKOB b Kopnyce peaKTopa. 

4. PeaKTop no Jifo6oiviy M3 nn.1-3, 
OTnunaioLLJ.MCica TeM , hto pacnpeAeji?i fom.ee 
ycTpoPicTBO ati^ noAann oxna>KAaioLnero ra3a 
BbinoxiHeHO b BMAe TpySnaToro KonneKTopa c 
OTBepcTMFiMn b TpyGnaTbix 3fieMeHTax, OCM 
KOTopbix pacnojio>KeHbi b BepTMKaribHOM 
nnocKOCTM noA yrnoM 5-15° k nnocKOCTM 
ropn30HTaribHoro ceneHnq peaKTopa. 

5. PeaKTop no JiK)6oMy M3 nn.1-4, 

OTJIUHafOLAMMCfl TeM, HTO HaA CeKI4MflMM 

peaKTopa ycTaHOBiieHbi pacnpeAeriMTenbHbie 
TaperiKM. 

6. Cnocoo" pa6oTbi peaKTopa An^ 
npoBeAeHna 3K30TepMHHecKnx KaTannTunecKnx 
peaKU,MM, 3aKnioHaioLHHMCfl b KOHBepcuw 
HarpeToro ao TeMnepaTypbi KOHBepcni/i cbipbfl b 
noMeiAeHHbix Ha ra3onpoHnuaeMbie 
neperopoAKM peaKTopa cnoax KaTann3aTopa, 
Macca KOTopbix B03pacTaeT CBepxy bhm3, c 
nonyneHneM peaKi4MOHHoro noTOKa, ero 
oxjia>KAeHHM Me>KAy ono9MV\ KaTariM3aTopa c 
noMombio cpeACTB OTBOAa Tenna, 
OTnwHaiou4Mwcfi TeM, hto Macca KaTann3aTopa b 
CMe>KHbix cnofix B03pacTaeT b 1 ,2-2 pa3a, 
TeMnepaTypy peaKi^noHHoro noTOKa Ha BbixoAe 
H3 cnoa KaTannaaTopa noAAep>KMBaiOT 
OAHHaKOBoPi no BceMy peaKTopy c nepenaAOM 
TeMnepaTypbi Me>KAy bxoaom m BbixoAOM He 
6onee 40 °C, KOHTponb 3a aKTHBHOCTbio 
KaTann3aTopa ocyLnecTBnaioT no BennnuHe 
nepenaAa TeMnepaTypbi peaKi4MOHHoro noTOKa 
Ha BXOAe b cnoti KaTann3aTopa n Ha BbixoAe m 
cnofl, a npn CHMKeHMM Ben^HUHbi nepenaAa 
TeMnepaTyp yBennnnBaioT TeMnepaTypy 
peaKU,noHHoro noTOKa Ha BXOAe b enow 
KaTann3aTopa nyTeM yMeHbLueHna oxna^eHM^ 
peaKLjjMOHHoro noTOKa Me>KAy cno^Mn 
KaTann3aTopa c noMombio cpeACTB OTBOAa 
Tenna, BbinonHeHHbix b bhas KOHBeKTMBHoro 
Tennoo^MeHHMKa m pacnpeAensioLnero 
ycTpoMCTBa Ana noAann oxna>KAaioLAero ra3a, H3 

ycnOBUfl nOCTO^HHOM CyMMapHOM aKTMBHOCTM 

cnoeB KaTann3aTopa. 
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